BOSTON,  JANUARY,  1861. 


THE  COCHITUATE  WATER  WORKS. 


HE  interest  naturally  felt  by  our  citizens  in  their 
g«at  system  of  water-works,  has  prompted  us  to 
offer  in  the  present  number  of  our  Magazine  a 
series  of  views  drawn  expressly  for  us  by  Mr.  A. 
Waud,  who  visited  the  whole  line  of  water-works 
for  this  purpose,  and  made  his  sketches  on  the 
spot.  His  drawings,  eight  in  number,  delineate  the 
Waste  Wier  of  the  Cochituate  at  West  Needham, 
the  Gate  House,  Framingham,  the  Cochituate 
Dam  in  the  same  town,  a  Viaduct  at  Newton 
Lower  Falls,  the  Bridge  over  the  Charles  River  at 
Newton  Lower  Falls,  the  Brookline  Gate  House, 
Large  Reservoir  at  Brookline,  and  the  Beacon 
Hill  Reservoir  in  this  city,  a  structure  Roman  in 
its  character  of  simplicity  and  solidity.  Apart 
from  their  illustrative  purpose,  many  of  these  pic¬ 
tures  are  pleasing  as  mere  landscapes.  Not  many 
years  since,  the  inadequacy  and  bad  water  of  the 
city  of  Boston,  the  inability  of  the  Jamaica  Pond 
Company  to  supply  the  higher  parts  of  the  city 
the  total  dependence  of  a  large  portion  of  the  pop 
ulation  on  rain  water  for  the  purpose  of  washing, 
the  importance  of  an  ample  supply  to  ensure  the 
health,  comfort  and  nliness  of  the  city,  induced  our  authorities  to  con¬ 
sider  the  expediency  adopting  the  example  of  the  sister  cities  of  New 
York  and  Philadelphia,  where  water-works  had  been  long  in  operation. 
Alter  encountering  ipposition  which  awaits  all  new  projects,  a  popular 
vote  finallv  ratified  the  undertaking  by  a  decisive  majority.  The  control  of 
the  water  being  in  tiio  hands  of  the  city,  the  people  enjoy  it  at  cost.  After 
waste  wier  of  oo-  an  examination  of  the  various  sources  of  supply,  a  board  of  commissioners 
chituate  aqueduct,  was  appointed  by  the  City  Council  in  1844,  "to  report  the  best  mode  and 
west  keedhak.  the  expense  of  bringing  the  waters  of  Long  Pond  (now  Lake  Cochitnate) 

into  the  city."  The  late  Patrick  T.  Jackson,  Nathan  Hale  and  James 
F.  Baldwin  composed  this  board  or  commissioners — gentlemen  eminently  qualified  to  fulfil  the 
important  task  assigned.  The  vacancy  created  by  the  death  of  Mr.  Jackson  was  filled  by  the  ap¬ 
pointment  of  Mr.  Thomas  B.  Curtis,  and  under  their  superintendence  the  work  was  completed  in 
1848.  After  Long  Pond  had  been  decided  on,  the  commissioners  secured  the  services  of  Mr.  E. 
Sylvester  Chesborough  and  Mr.  W.  S.  Wliitwell,  as  engineer  and  assistant  engineer,  with  Mr!  Jer- 
Tts,  of  the  New  York  Croton  Works,  as  consulting  engineer.  Work  was  commenced  on  the  19th 
of  August,  1846.  Long  Pond,  or  Lake  Cochituate,  the  source  of  the  aqueduct,  is  a  large  sheet  of 
water  lying  in  the  towns  of  Natick,  Framingham  and  Wayland,  and  the  distance  from  the  reservoir 
on  Beacon  Hill  to  the  gate  house  at  the  Jake,  by  the  line  of  water-works,  is  twenty  miles.  Tho  lake 
is  of  irregular  shape,  with  indented  shores,  and  its  greatest  extent  is  from  north  to  south.  Its  area 
is  684  acres.  The  aqueduct  commences  at  the  eastern  shore  of  the  pond,  and  is  carried  out  some 
distance  into  it.  The  works  here  consist  of  a  bulkhead  arranged  with  gates,  and  for  the  protection 
of  the  work,  a  gate  house  of  granite,  delineated  on  the  next  page.  The  aqueduct  is  built  of  brick, 
and  is  of  an  egg-shaped  oval  form,  with  the  broader  end  downward,  tho  greatest  width  being  five  feet, 
and  the  extreme  height  six  feet  four  iuches,  composed  of  brick  masonry  eight  inches  thick,  laid  in 
hydraulic  cement.  This  form  of  construction  secures  the  greatest  strength.  A  plastering  of  cement 
is  laid  on  the  inside  from  the  bottom  to  the  top  of  the  water  line,  and  also  on  the  outside  from  the 
top  to  the  chord  line  of  the  lower  or  inverted  arch.  By  this  means  the  escape  of  water  from  the 
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inside,  or  its  intrusion  by  percolation  from  the 
outside,  is  guarded  against.  The  aqueduct  de¬ 
scends  three  inches  to  the  mile.  At  the  natural 
outlet,  where  the  lake  flows  into  Concord  .River, 
a  dam  has  been  constructed  of  stone  masonry 
to  close  the  lake  or  regulate  the  discharge  of 
water  from  it.  The  dailv  discharge  of  water 
through  the  aqueduct  itself'  is  estimated  at  about 
7,000,000  wine  gallons.  At  Newton  there  is  a 
remarkable  piece  of  work  consisting  of  a  tnnnel 
cnt  through  a  ledge  of  rock  2410  feet  in.  length. 
Through  the  greater  part  of  this  distance  the 
roof  of  tho  tunnel  consists  of  solid  jock  of  a 
bard  and  durable  character;  but  the  remaining 
portion  having  a  tendency  to  decompose  bv  ex¬ 
posure  to  the  atmosphere,  is  lined  with  brick 
masonry.  Wherever,  on  the  line,  pifies  are  sub¬ 
stituted  for  the  aqueduct,  waste  wiers  "have  been 
erected  for  the  discharge  of  such  surplus  water 
as  is  not  received  by  the  pipes.  Gates 'to  regu¬ 
late  tho  fall  of  water  are  enclosed  in  suitable 
buildings.  Our  first  engraving  represents  on*  of 
these  water  wiers. 

The  Brookline  reservoir  has  an  area  of  nearly 
twenty-three  acres,  twenty-three  feet  deej)  in  the 
easterly  portion,  and  ten ’feet  in  the  westerly.  At 
the  western  end  is  a  granite  structure  for  the  re- 
ceivinggates,  where  the  great,  brick  conduit  en¬ 
ters.  The  bank  surrounding  the  reservoir  con¬ 
sists  of  earth,  principally  sloping  on  each  side, 
and  is  rendered  impervious  tg  water  by  a  bank 
of  puddled  earth  in  the  middle*,  going  so  far  be¬ 
low  the  natural  surface  of  the  earth  as  was  found  , 
necessary  to  connect  it  with  a  tight  bottom.  The 
exterior  front  of  the  embalmment,  where  it  rises 
beyond  eight  feet  in  heigRV,  it. supported  at  the 
base  by  a  bank  wall,  the  material  of  which  was 
taken  partly  from  a  quarry  foundation  within  the 
basin,  and  partly  from  the  Quincy  granite  quar¬ 
ries.  At  the  eastern  extremity  of  the  reservoir 


is  the  beantifnl  gate  house  of  granite,  represented 
in  one  of  our  engravings.  The  gates  to  receive 
and  shut  off  the  water  are  fitted  in  solid  and 
durable  masoniy.  The  floor  is  on  a  level  with 
the  surface  of  Lake  Cochituate.  This  bnilding 
contains  the  requisite  chambers  and  passages  for 
regulating  the  delivery  of  water,  either  from  the 
reservoir,  or,  in  case  of  absolute  necessity,  from 
the  aqueduct  itself.  These  iron  pipes,  each  three 
feet  in  diameter,  lead  from  the  chambers  and 
connect  with  the  main  pipes  conducting  into  the 
city.  The  water  pipes,  laid  twenty  feet  below 
the  ordinary  level  of  the  reservoir,  enter  the  city 
through  Brookline  and  Roxbury,  over  the  Tre- 
mont  Hoad.  We  give  a  view,  among  our 
sketches,  of  the  main  reservoir  of  the  city  on 
Beacon  Hill,  an  imposing  granite  structure,  built 
to  endure  through  time.  It  is  situated  near  the 
State  House,  on  a  lot  of  ground  bounded  by 
Dome,  Temple,  Mt.  Vernon  and  Hancock 
Streets.  The  corner-stone  of  the  reservoir  was 
laid  on  Saturday,  November  9,  1847,  by  the 
mayor,  in  presence  of  the  City  Council,  and  a 
vast  body  of  citizens  and  stranger*.  This  reser¬ 
voir  is  of  granite,  the  foundation  being  laid  and 
every  part  of  the  work  performed  with  the  most 
scrupulous  fidelity  and  care,  and  with  a  view  to 
the  greatest  durability.  It  is  built  on  arches  of 
fourteen  and  three-fourths  span,  which,  in  con¬ 
sideration  of  the  enormons  pressure  to  which 
they  are  subjected,  were  set  on  foundations  of 
immense  strength.  The  reservoir  covers  an 
,  area  of  40,000  feet,  and  will  hold  three  millions 
of- gallons  of  water.  Tho  water  is  raised  112 
feer  abbve  the  tide  leveh  and  six  and  a  half  feet 
above  the  level  of  the  floor  of  the  State  House. 
The  water  was  let  into  the  brick  aqnedfflct'  at  the 
lake  October  12,  1848,  at-*!  o’clbfck.  A.  M.  No 
accident  marred  the  introduction  of  the  Cochit¬ 
uate  into  the  city.  The  celebration  took  place 
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October  25,  1848, 
with  imposing  cere¬ 
monies.  The  water 


Slade,  City  Engi¬ 
neer.  We  should 
have  mentioned  that 
the  conduit  ia  not 
continued  over  the 
valley  of  the  Charles 
River,  but  three 
lines  of  iron  pipea 
are  laid  instead,  two 
of  them  30  inches, 
the  other  36  inches 
in  diameter.  These 
descend  the  sides  of 
the  valley  in  the  oat- 


the  ri 

ite  bridge  of  three  h 
elliptical  arches  of  ° 
thirty  feet  stum,  and  JJ 
seven  and  a  hall 
feet  rise.  These  iron  ► 
mains  were  each  j* 
originally  nine  hun-  * 
dred  and  seventy-  JJ 
nine  feet  long.  Since  K 
the  break  they  have  5 
been  lengthened  g 
about  one  hundred  ► 
feet,  and  are  now  » 
leas  liable  to  acci-  k 
dent  than  formerly.  £ 

The  pipes  descend  !* 
sixty-one  feet,  and 
the  water  in  the 
river  is  seventy-four 
feet  below  the  top  of 
the  condnit.  At 
each  end  of  this  val¬ 
ley  are  pipe-cham¬ 
bers  for  regulating 
the  flow  of  water 
through  the  pipes. 

There  is  but  one 
ventilator  in  the 
whole  length.  It  is 
found  that  the  water 
becomes  sufficiently 
aerated  while  pass¬ 
ing  through  the 
Brookline  reservoir 
on  its  way  to  the 
city,  and  that  even 
this  one  ventilator  might  bo  dispensed  with. 
There  are  four  waste  wiers.on  the  line  of  conduit 
which  are  used  to  let  off  water  whenever  the  con¬ 
duit  is  to  be  cleaned  out,  or  whenever  any  acci¬ 
dent  occurs  which  requires  expeditious  repairs. 
It  is  usual  to  draw  off  the  water  once  in  each 
vear,  to  examine,  repair  and  clean  it  out.  Near¬ 
ly  the  entire  length  of  the  condnit  is  laid  below 
the  natural  surface,  part  of  the  way  thirty  feet 
deep,  and  in  the  tunnels  from  sixty  to  eighty 
feet  deep.  There  is  a  very  neat  granite  viaduct 
near  the  Charles  River  pipe  valley.  The  con¬ 
duit  at  this  point  is  in  very  heavy  embankment, 


and  crossing  a  town  road,  it  became  necessary  to 
build  a  viaduct  under  the  conduit  large  cnou^lt 
for  the  passage  of  the  largest  teams  in  each  di¬ 
rection  at  the  same  time.  This  viaduct,  embank¬ 
ment  and  bridge  over  the  river  form  altogether 
quite  an  attraction  to  the  neighborhood.  The 
principal  reservoir  is  in  Brookline,  and  contains 
120,000,000  gallons  of  water  suitable  for  use. 
There  are  three  sets  of  gates  to  regulate  the  flow 
of  water  to  the  three  mains  to  the  city.  These 
are  of  iron,  with  composition  bearing  surfaces, 
worked  with  iron  screws  in  composition  nuts. 
The  mains  leading  to  the  city  are  of  cast  iron. 
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one  thirty-six  and  one  thirty  inch,  which  were 
laid  when  the  work  was  originally  constructed. 
Another  line  of  pipes,  forty  inches  in  diameter, 
is  laid  from  the  Brookline  gate  house  to  the  city, 
which  connects  with  the  two  previously  laid  in 
two  or  three  places,  in  snch  a  manner  uiat  when 
either  one  of  the  three  lines  is  shnt  off,  the  other 
two  will  give  their  full  supply  to  all  parts  of  the 
city.  One  of  the  mains  leads  directly  to  the  res¬ 
ervoir  on  Beacon  Hill,  from  which  it  radiates  to 
all  parts  of  the  city.  The  other  main  leads  to 
the  lower  portions  of  the  city,  as  well  as  to  South 
and  East  Boston,  by  pipes  of  a  smaller  size 
branching  off  from  it  The  main  pipes  are  so 
arranged  that  the  supply  through  either  one  may 
be  sent  to  all  parts  of  the  city.  There  are  three 
reservoirs  within  the  city.  The  principal  one  on 
Beacon  Hill  we  have  noticed.  The  walls  vary 
in  thickness  from  two  and  a  half  to  three  feet, 
with  foundations  of  granite  four  and  a  half  and 
five  feet  thick,  resting  on  concrete  varying  from 
three  to  six  feet  thick.  The  basin  is  fourteen 
feet  in  depth  and  contains  2,700,000  gallons  of 
water.  Its  area  is  28,000  square  feet.  The 
reservoir  in  South  Boston  is  on  Telegraph  Hill. 
It  is  in  shape  a  segment  of  an  ellipse,  and  meas¬ 
ures  370  by  260  feet.  .  It  is  built  with  an  entire 
earthen  embankment,  having  a  puddle  wall  in 
the  centre  which  makes  it  perfectly  water-tight. 
The  bank  is  fifteen  feet  in  width  on  top,  the  out¬ 
side  slope  sodded,  and  the  inner  slope  faced  with 
rough  granite  blocks  to  prevent  the  waves  from 
beating  down  the  banks.  It  will  contain  when 
full  7,500,000  gallons  of  water.  The  reservoir 
in  East  Boston  is  on  Eagle  Hill.  It  is  rectangu¬ 
lar  in  shape,  measuring  325  by  150  feet.  It  will 
contain  5,500,000  gallons  of  water.  The  pipes 
on  their  passage  to  South  and  East  Boston  cross 
tide-water,  and  pass  in  syphons  under  four  deep 
channels.  They  are  strongly  incased  in  timber 


boxes  and  are  put  below  the  bottom  of  channels, 
so  that  no  vesset  lying  over  them  at  low  water 
can  harm  them.  From  Chelsea  to  East  Boston 
a  portion  of  the  pipe  is  laid  with  a  flexible  joint. 
It  was  put  together  on  a  platform  above  water 
and  lowered  till  it  came  to  a  firm  position. 

The  Croton  Water-Works,  supplying  New 
York  city,  are  of  an  earlier  date  than  ours.  The 
absolute  necessity  of  a  supply  of  pure  water  for 
the  citizens  of  New  York,  led  to  the  undertaking, 
in  1837,  of  the  immense  Croton  Aqueduct,  a 
work  without  precedent  since  those  Roman  con¬ 
structions  which  have  perpetuated  the  grandeur 
of  the  great  republic  of  ancient  times.  The 
Croton,  a  small  river  rising  in  the  CatskUl 
Mountains,  and  about  sixty  miles  from  New 
York,  at  the  above  period  swelled  with  its  tribu¬ 
tary  stream  the  lordly  Hudson.  To  bring  this 
river  to  New  York,  they  stopped  it  some  miles 
above  its  mouth  by  means  or  a  dike,  which  forc¬ 
ed  the  waters  back  Into  a  reservoir,  a  sort  of  lake 
hollowed  in  the  centre  of  fifty  acres  of  land,  and 
containing  many  million  gallons  of  water.  This 
dam,  built  of  earth,  and  strengthened  with  solid 
masonry,  was  sixty  feet  thick  at  its  base,  and  fif¬ 
ty  feet  m  height.  As  the  reservoir  was  deeply 
enclosed,  it  was  necessary,  to  leave  an  issue  to 
this  immense  mass  of  water,  to  dig  a  tunnel 
through  one  of  the  surrounding  bills.  To  this 
tunnel  the  aqueduct  was  joined,  Bix  and  a  half 
feet  broad,  nine  feet  high,  and  built  entirely  of 
walls  four  feet  thick — a  masterpiece  of  hydraulic 
masonry. 

From  this  first  reservoir  the  aqueduct  traverses 
twelve  hills  by  means  of  subterranean  tunnels, 
of  which  several  were  cut  through  rock.  Near 
the  town  of  Sing  Sing,  where  the  State  Prison  is 
located,  they  had  to  cross  a  deep  ravine,  over 
which  a  bridge  of  a  single  arch  was  thrown, 
which  presents  an  elliptical  development  of  88 
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eet,  and  whose  height  is  a  hun¬ 
dred  feet  above  the  torrent  which 
dashes  noisily  into  the  bed  pre¬ 
pared  for  it.  Another  ravine, 
broader  but  shallower  —  that  of 
Sleepy  Hollow — was  crossed  by  a 
bridge  of  five  arches.  Bat  the 
most  gigantic  labor  of  this  struc¬ 
ture  is  the  bridge  over  the  Harlem 
River,  which  brings  the 
to  Manhattan  Island.  On  issuing 
from  the  Harlem  Bridge, at  King's 
Bridge,  the  aqueduct  is  resumed 
in  masonry,  which  traverses  the 
hill  of  Manhattanville,  nearly*  at 
its  summit,  in  a  tunnel  a  quarter 
of  a  mile  in  length.  Then,  on 
issuing  from  this  tunnel,  the  aoue- 
duct  is  composed  of  pipes,  like 
those  of  the  bridge,  which  de¬ 
scend  an  inclined  plane  to  the 
depth  of  two  hundred  feet,  and 
afterwards  ascend  to  a  similar 
height  on  the  opposite  hill.  The 
valley  of  Clendenning,  the  last 
wet  in  its  whole  course,  is  crossed 
by  means  of  a  bridge,  whose  high¬ 
est  arch  is  40  feet  in  height. 

On  the  other  side  of  the  valley 
is  the  first  reservoir.  It  is  situat¬ 
ed  at  Yorkville,  sixty  miles 
from  Croton  lake,  and  forms  a  parallelogram  of 
a  capacity  of  thirty-five  acres,  surrounded  bv  a 
wall  of  rough  masonrv  about  sixty-five  feet  high. 
The  soil,  composed  of  argillaceous  earth  mixed 
with  rocks,  serves  as  a  base  to  this  immense 
structure,  the  interior  of  which  is  divided  into 
two  reservoirs.  These  vast  basins  are  destined 
to  form  a  reserve,  in  case  the  flow  of  the  wa¬ 
ter  should  be  interrupted  by  any  damage  to  the 
aqueduct.  It  contains  1  &Q,000,000  gallons  water. 

The  second  basin,  which  is  the  distributing 
reservoir,  is  situated  on  Murray  Hill,  in  4 2d 
Street.  It  is  smaller  than  that  of  Yorkville,  but 
its  structure  is  of  more  remarkable  workman¬ 
ship.  It  forms  an  oblong  square,  and  covers  a 
space  of  five  acres.  The  bed  of  the  reservoir  is 
of  impermeable  masonry,  covered  with  flags  of 
gray  marble-  It  is  440, feet  square,  and  is  divid¬ 
ed  into  two  compartments  by  a  wall  19  feet  thick 
at  the  base  and  five  at  the  summit.  The  four 
walls  which  form  the  parallelogram  are  35  feet 
at  the  base,  and  narrow  as  they  rise,  so  as  to  form 
on  each  face  a  slightly  inclined  plane.  The  per¬ 
pendicular  height  of  the  outer  face  is  60  feet,  that 
of  the  inner  face,  which  forms  the  depth  of  the 
reservoir,  is  48  feet.  The  water  rises  to  40  feet, 
and  composes  a  mass  of  twenty-two  million  gal¬ 
lons.  At  the  eastern  extremity  of  the  division 
wall  is  a  discharging  tunnel  in  masonry,  to  get 
rid  of  the  surplus  water,  which  communicates 
with  a  subterranean  aqueduct  ending  in  the  river 
Hudson.  The  tunnel  is  perpendicular;  but  to 
prevent  the  cascade  mining  the  soil  as  it  falls,  an 
enormous  block  of  granite  is  placed  at  the  bot¬ 
tom,  which  is  always  covered  with  eight  feet  of 

The  architecture  of  this  reservoir  is  of  severe 
aspect.  It  might  be  taken  for  one  of  the  for¬ 
tresses  of  Upper  Egypt,  monuments  of  the  Pha¬ 
raohs  and  Osirises.  it  is  a  structure  belonging 
to  the  style  of  the  ancient  cities  found  in  Yuca¬ 


tan,  and  whose  analogy  to  those  of  Egypt  is 
remarkably  curious.  This  reservoir  and  the 
Tombs  in  Centre  Street  are  the  only  monuments 
of  this  kind  in  New  York.  From  the  top  of  this 
reservoir,  on  the  esplanade  formed  by  the  walls, 
you  have  a  view  of  the  whole  city  of  New  York, 
and  when  the  sky  is  clear  and  limpid,  the  eye  can 
embrace  the  magnificent  panorama  of  the  empire 
city  of  the  United  States,  from  the  north  to  the 
Narrows,  and  the  distant  horizon  of  Staten  and 
Long  Islands.* 

The  two  reservoirs  we  have  just  described 
communicate  together  by  a  double  line  of  cast 
iron  pipes  three  feet  and  a  half  in  diameter.  The 
water  is  also  conveyed  into  the  city  by  a  double 
range  of  pipes,  from  which  branch  smaller  ones 
at  the  intersection  of  each  street,  forming  a  vast 
subterranean  network  whose  innumerable  mean- 
derings  glide  into  all  the  houses  of  New  York, 
and  ascend  to  the  highest  story  of  each  building. 

In  a  word,  the  Croton  Aqncduct  forms  an  im¬ 
mense  subterranean  gallery  of  masonry,  eight 
feet  five  and  a  half  inenes  high,  by  seven  feet  five 
inches  broad.  This  structure  extends  sixty  miles 
from  Croton  River  to  the  distributing  reservoir. 
The  water  traverses  sixteen  tunnels,  varying  in 
length  from  a  hundred  and  sixty  to  one  thousand 
nine  hundred  and  ninety-five  feet 

At  Sing  Sing  the  aqueduct  passes  over  a  ra¬ 
vine  a  hundred  feet  deep,  by  the  aid  of  a  bridge 
eightv-eight  feet  broad  and  twenty-five  feet  thick. 
At  Harlem  it  crosses  the  river  in  a  place  where 
it  is  nine  hundred  feet  broad,  on  a  bridge  com¬ 
posed  of  eight  arches  one  hnndred  and  fifty  feet 
each  above  the  water,  and  seven  other  arches 
whose  height  varies  according  to  the  inclination 
of  the  two  mountains.  The  length  of  this  bridge 
is  two  thousand  three  hundred  and  fifty  feet.  In 
order  to  give  free  passage  to  the  streams  and 
springs  intersected  by  the  aqueduct,  a  hundred 
and  fourteen  arches  have  been  built,  whose  total 
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length  is  nine  thousand  eight  hundred  and  ninety- 
five  feet.  Thirty-five  ventilator*,  raised  fourteen 
feet  above  the  soil,  and  placed  at  two  miles  dis¬ 
tance  apart,  permit  the  circulation  of  air  in  this 
immense  subterranean  canal,  and  allow  of  de¬ 
scending  into  it  when  there  are  repairs  to  be  made. 


The  Croton  Aqueduct  furnishes  New  York 
about  twenty-seven  million  gallons  of  water  in 
twenty-four  hours,  when  the  water  is  at  the  low¬ 
est.  This  liquid  mass  is  collected  in  the  first 
reservoir,  and  Bows  thence  to  the  second,  whence 
it  is  distributed  to  the  city. 
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